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( 2 

1 

o ? mm&'irfrnm-?^- ^mm^rnx^ ^ x , 

gg-*»f^V>X©Ji:?->A*-£ I P7FI/X<t©jtlJ5g| 

gs^t* . i p 7 h \"X*.m.m<Dv :: -5>mmmw&* & 

^#in^tifc i P7 K i^xg*7 i^-A*^jiss±iwji 

uxjwtjnsnfc i pt \ s U7>mfe7U-i*&&m&% 
^li PTHi/7.g*7c^-^am^eicjiiim$n^c 

fi, ten P7Hi^xis^7i/-A{c#in$nT^^i p 20 

T Kl^X^ggjgt'O^X© I P7H1/Xtl/Ti^ 

«ggffiX"te-giiS8£tf-LTCP/I P7u hzi)UZ£. 
X-&-s>X, ggt£SU±>A-£ LX©^->A-;^S£> 

■5*.. 4>&< <tt> l-D&te^—fmmmmizte. £x 

^affi^S=&^{C^ViT<D^^->/\*-i: IP7H 30 

2£&&©x-*a«&g£-&tr, iP7h^x* 

nfc I PT KU-X^fc^-A^gff LfcBSlC. K^^- 
>A— £*t£LXtEtt£nxV>-5 I P7HWi±£7 

zntz 1 P7 k uxmfey v— a* i pt hi^^tc 
3-7^ ife^^-^aiisg^ro^-^aw^® 

o^S, 3S^<^x-^a«^®^^tr. I P7KUX 40 

±>rt— ^#JO$nfc I P7 HUXS*7l^-A$eii 

n-5 I PT h* 1^7.18^7 l^-A&§fflLAc±. fIP7 
Kl/X^X^-AtCttflD^tlX^-S I PT 

isgtc-?iAX© 1 pt vuxtLTWife-rzmmii&'p 

[|g*JS3] feiiSStCiK^^tlT^^lfiScO^-^a 50 
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ffiilgP B '!T'S£££8&£tf-LTCP/ I P7"DhnjKcj; 

0x-^affi^fTfen^T t (D?-^a®73teT*-oT> 

^©x-^aflgeg^* lCgg§£8i]:J->A-- 1 LTffl 
Ja^>A-7$i¥JDH$£i$K:iiJ^xi§:££tu fr-3'J>f3.< 

thi o©#^x-^amggtctt^TCD^-^a«g 

g^&^iCOViTCD^^->A-<i: I P7Hl/7i©*t{t>i 
&tf^>#>$m2tlX\,*Z>ViMX\ gflfS^-^affgg 

•^<K#Sx-^am^gl:J;-5©IW0TT% 

-^a^gem©. ^^©x-^affl^g^tr^ 
-^affl^g#^(c«, ^x-^a<isgfcfijsx$ti 
x^zmi-yn-ttttvxm&znx^z 1 pthu- 
x^m^^stifc±, k 1 pt puxAmmzntz 1 

P T H l/-A#fiIB*^LHI$n^ £ t 

g&*Xtt, PTh*^X^T^-AtC#Jn^tlT 
U£ I PT Kl^^ggglCO^X© I PT K^ib 
X^g3*l/c±. x-^a^fi : tonS<fc^{Cl,^:5 r - 

^am^s. 

fiftg^T^e^gS^^bTCP/i P7"Ph3;H;J; 
0 x-^affl^fT^tl^ Jc 5 fC bfcf-^iffyXrA 
T^T, gflSi|t>A*-t bT©It>A'- 

s^icffjsx^snx^^^gcwx-^aft^gcD 
'ptz< <t*> l-zxDttfe^-fmmmwizit, ±x 

©X-^aft^g ; &^IC'PliTCD^>A— t I P7H 
UX<h©#J&M^^66fBtg£ttX^£T H 

cksw©tx. t£#£^-*aftgg£m©, 
o^-^afi^^tJx-^afi^g&^ic^L.. m 
5 s — * a«gg tc t"j a t s nx ^ 3 mi- > a*- £ « t. l 

XgetSStlX^* I PT KUXSJBJMftSRLfci. KI 
PT K^X#ttiD£tl£: I P7H1/X^71/-A*1 

-^afi^gjjw©. 3^^©T-^am^g*^tfT 

-^aftgg&^ICte, ^g^SU^>A-i:bXW^^- 

>A*-*t^iasw(cs8:s$n^tg^i:. ±ga#^5"-^ 

affi^g*^2Hl$tl-5 I PT FUXmfeyU— ASrS 
(ILAc±. fen PT HUXK^7U— Alc#lPSnTV» 
-5 1 PT Hl^X^g^gJCOViXcD IP7h>XtLT 

imxms) fcmmz$L®t!;nx^z>m$t.<DT-5>m 

(I^gF B lXKeiMSS*^LTCP/I P7DK3;H;«t 

0x-^am^fT*5^x©?-^a<i^ffix$)^x, 

*tgc©x-^ ^ (cSlg^gij^- > A- 1 b X CO 
^>A-#^ao@^iHHCfiJ^X!2£$n. &-0'Pti< 

L%\ ^(DttfeT-fmmmwizit-zxvT-fmmm 
m.&*\z-z>^x<Dmi->n—t.\ pypuxtvzifoffl 



J 

( 3 

3 

msMF^T-^esiss^^LTCp/ 1 pya h^juzz 10 
o "T—fmmwfr t>nz> * 5 tc L£x-:?a<t->x^A 

T^^)T, gM^S'J^ > A*- £ LT©lt>A-^ffe 
©5^— ^afl^B&^iCOUT©^^— £ I P7H 

©^-^am^M^tfx-^aftgg^Kttu ± 
^afiiie^itrtr^-^afige&^tcrau mwmwrt- 

t fc#MI$nT&31gj&®5r-^a«i'X:f-A <> 

[»*^7] fcmmziwgtstiT^&ik&co^-fm 
mmmffl-T?mfcxk®zi>nsTcp/ 1 p^ahn^t-j: 30 

^©T-^HISi^'* lcgiBBISiJ:7~>A— <h LT© 
t*> 1 ow^Jt^-^ilfiSMlcti^rXOD^-^fflfl^ 

^#JO$nfc I P7K 1/X^fcX I/— A^eMSS-hfCjgl 40 

t^nxus 1 py\ i u^mm^nrz±, iip7H 
uxtftfuazntc ip7K uxmfey u— A*»g3iK* 
^rtiP7 Ki/xs*7t:x-^afi^MJcjii«$n^c 
tlCi-aT, MI P7 Ki/X^Tc^-^am^M-e 
«. ftl P7HWR)t7l'-AI:#lPSnTVJ5 I P 
7 KUX^ggBfcOlATCD I P7Kl/XtlTt^^ 

6® I P7 HU7»J|7I/-AS««B»**»7T. 50 
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I P7 \ t \s^tfm.fei£tltz'mV>foQ'7U- A^KftJt^r 
«S«MT|*e3IJ6*^-LTCP/I P7"d h3;K::J; 

H^W{cf"jaT^$nT^^tt^©x-^am^s© 

/ >^<<tfclo©#^x-^affi^SlC«. £T 
©5^— ^a«^S#*lCO^TO^>n-t I P7H 

Hae©?*— ^>a-##jd£ 

fttz I PTHl^XS*7l/-A^§ffiLfc^tC, K^^- 
>A*— tMiLTlBtft$tlT^-5) I P7 Kl'XSrJigBT 
h* I'X^-^l^hT&StLfcJ:, SIP7H VttWHa 
^tlfz I P7K1/XK71/-A* I P7Kl/Xg*7t 

^-^affigBtcMfi-r-s^tgt, KiP7Hi/^* 
Tc^-^am^Btc 1 P7H isxmfey u-M,^mmm 
mx&mm-r&mmt:. giP7h>x^7i/-A§ 
mmmmmzzi-f&fo&t lt©, i P7 pi^awe 

±tB^^-iS'amga^©^— ^ 
aftgB©^*.. s^©x-^a«»M^tf. 1 p 
7 h i/x*^«^-^a«^B^^r tea. mwmm- 
>a*— i bx©^^->A-^@^e<j[c|g : ^$n-s^ 

&^±>a— j^ttJnstifc 1 P7 K l^xgjfcx 
A*eaa_htc2iflir*aiiBt» iiP7Hi/xs*7 
w-Aic^t^ftLT. ±iB#^-^am^e^ 

S-MfS^n^) I PTh*l^X^7l/-A^S<tLfc±. 
il P7 K l/XWg7 1/-AfctHllSnTV>5 I P7 H 
UXSrggigtCOUT© I P7 HU-XiLTtS^-r-Sti 
I P7 FPX7^I2:^£nfc*-&l£Ifi-£Jc. $>Z>\,* 

i^tmfe^-d? mmmm.fr iP7H i^xis^x i/ 

-Agffifltfggs}<£#^T. I P7 Kl/X75i|S:«Snfc 
[0 0 0 1] 

©f-^Ifgff B lTTCP (Transmission Control P 
rotocol) /IPOnternet Protocol) 7"u h a ;Hr<t 0 

^-^a(i^fTt)n^j;^^ufc5 r -^am>'X^A{c 

^fcD. ^(Cffi^-^aW^B^e. I P7Hk7^gI 
IS:^$tl-5^©^^5 r -iS'afSSB&-*^ 

L. ffix— PMtS&Wfrb I P7 h'l/X/O^aiC 

hm^Mzmmmfe-gntcVtm-e'r— ?mm&nt>nz> 
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[0 0 0 2] 

[fE#©ft«] -fflZ. TCP/ I Pyoh3M«ffl 

tfu-x&j^ i pj \ t uxtfmm\zmmznz»&m& 

$>Z>>b<Dtt£-?T^Z>o TCP/I P7"P h3;HC«fc-5 10 
x-^ilflTte, I P7 Fl/X^i^iStlT^-Sfc© 
<hcl3T. dWcfc^&x-^afiv'X^.AT© 
P»mS<h LIS, ^r^-^Sff ^S^fSI-«fi£<t«pge, 

T» JiMc^x^x^-^affiSeiffc-T) Ttt. g 
nx^ct*^> ^ommy Fi/xte^tcttfg^n 

SgBtCO^TOI PTFl'XttiT-^M 20 

^^'yHOlfl/Dh^^RARP (RFC 9 0 3) 
MiCioT. x-r'X^ l^X^-^jim^^^^O I 

py Hi^xeM^^fTtjnT^fcfecDT*^^, in 
i:i?> i P7 ^u^mm^m^mM-rn^KKTo^. 

[0003] w*>. fc&mzw.®2nT^z>mtxfr<Dft 
^x^xx-^afa^ei;:^ ^wfeinssicjR^^ 
nTus-g^-^arngB ux^—^mm 30 

ST. TVX^I/X^-^amglB&^lCtt. 7 

h i/XT-^wmi^nTv^^T-f x^ uxf-i' 
am^M^e. i pt Ki^x*tei@ii§:^$n.6i^g^fe-5 
a«. x^x^-^amge&^-m. Hn©x- 

^31«^@tC^-CD7 h*l/X^-yjl/^*{B$nTVi-5^ 
g^SiC-PViTCDfeST Hl/X*M^Jn$nfc 

i P7 \ t uxm&7u-&tffcmm±\z7u-F*i>x 40 

I P7 KI/XS*7l/-Att7 KPXr-7JWmi$ 
nTU&IN^X^l/Xx-^fflffigBTfcgftSftW 
^©TS^. *<D I PT F 1^X^*7 t/-A*>t§{f£ 

©I P7 FUXS#XI/-AIC#i)D£nT^3$&ST F 
l/X5+-tLT7 KI/Xr-yM'^^n-SrtC 
<fcoT. ^<DWW7 Fl^X <!:&<*: LTf2t6$nT^£ I 
P7Kl/X^i$tl#^t)C0T^§, ^$nfe-?-w 
I PT F^X«g;J<7c5VX^l-'Xx--;5'ji{t£§§lC I 50 
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pt f uxmmy u-AtLTmmznzzuzj:-? 

T> g^TCx^X^UX^-^afi^aiCttl P7H1/ 

[0004] iwa^ic^-r^feotLTtt. 

cmiiX-lC, #U«*3fPB¥7-6 6 8 0 9^&«WUJ*tf 
^n^>o nnic«fc *X h*#»F9Ifc«£J;:tt. 
^S^lcioT^f'X^l/X^lcP^fc I PTFPX# 

Ufc©#\ fg^L#££^t>©£&oT^3. ' 
[0 0 0 5] 

^-SRARP^fcJ;^) I P T F UXs9S±TO^S,^ 
b. LTU, x^X^l/X^-^affi^ST-CfBJ^WK 
®«KJ;9^©eBg##IE^ftfc©£3£&£n£^ 
?.ni)fe©i/5:oTt^„ ftl7h>XttT- * 

STS^tifF^^nxi^^^, t^X?1/Xt-^I 

m&mu&tD^tmzm*. 3£&#Mre©«jgTFux© 
^TSoit), 32^©^x^u-x^-^amsB(c 

I PTF^XS:^pI^fe&L*«>fe*{Ctt. Iff^X 

;kkT, ^ic^.s^-i-x^i^x^-^aif^Btc-pv^ 

T©. ^/3ST Fl^Xi I PT FU-Xt*fJSM^*32^ 
©*>©tCJfci;£#<l£LTH^T3&g/^&3#. -=&© 

i^fc©T<65. cndifc^ic. t<D^m\z\t0<com 

[0 0 0 6] — eUiittSJC x^X^l/X^-^ 
li^S&^^O I P7KUX^A-H^I7WIC > L 

a> *> ¥ m «c is^-r & d 1 s n 3 *> © L ts. o T 

Irs*. fcLfc. f^X?l/Xf-^IIgfSM^ 
$tl^«^fC«, S^M©! PT FI/X£3£&&©tV 
X^l^Xx-^®«^B»C-€-<DS$A- F^XTWICSS: 
^Tn«J;^ ! b<D-ea&-5. LA>Lfc#<B, IPTFl^X 
tfqqffgtt^'J tc/N— F^XTWtC^5t$n^>^-&lC 

**»5Sft. ittc^^x^i/xx-iS'afs^se^^ 
*$n*»^jctt, ^©^^imiT^-^FTfTfrn 

-Si^S^^^fcCDtfi^TV^o */c. IPTFl/X^ 
^@^X-f y^lCfc^TRjesnatt&tt. IPTFlx 
X (3 2f7hr-^) S^:cDIS:3£tc3 2 b'-> F^WX 
-f y5=-*«*«S$tl* Cities D, ^Se^WSSF-fb^ 
>h%HtV>®.&fr & b TBFS U < tta ^ "b © t o T ^ 
•5. 

[0 0 0 7] #?gBj§cDSg 1 CDB65«> IP7H1/X^g 



( 5 

7 

mmizztiz><&mv>$>2> : T-?mm&w (3?&«©*>© 

Ifi->XfAS«t5C*«. #fg?Jl©Sil2©Bl$tt, 
B^S^ft^-^aifSB&^fcte I P7Kl/XAif 10 

z\ttz<. ^TVy'-fmmmw&^izit i pt fu-x 
fi^« Sfctt, •s&^-^aw^ft^njgnit 

4©@Wte, _kESil ©aWtJn^., IP7Hl/7*«« 20 

atwjesn-s&awi&a^-^araftB** ic^©^ 
-^affsstcjco i P7Fi^x**K3tan*«'&R:, 
i PTHi^x^^^nfccit^w^cD^-^affl 
mmx-mm^ii^nrzy'-^mm^m. ^©i 

A£&-r z>\z$> -g>o 

[0 0 0 8] 

i ^cD^^x-^affi^gjett^T©^— ^am^e# 

■a-tr, I P 7* H l/X^gSScDx-^affi^B^^ 6 

©, m^-fmmmwizm^TznT^&mj-yn-tf 

tt, I P7 H U3.a<#iD£*i;fc I P7H uxmi£7 v— 

A*n P7 H^x^Ttx-^am^Micitm^n^c 

[0 0 0 9] _kg2Sg2©gf$«:, fcRO'T-^aftgB 
>A-<h I P7 H l/XtOMHflSjJtfJ&EtSnTts 

vitt^.»*^©ti^ffi*fc%>f^<«F)£7 s -^a««« 
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«©5 r -i'a«««fc-&&x-*a«8«#*ictt, i 
P7Hi/x*%msnfc i P7K uxtstfe? u-j^Tbm 

[ooio] ±E*3<DBWtt. tt&©x-^a«^s 

WlcfflSTRjfcSn, ^'>7 e t<it>l-p©#^-iS' 
>A*— £: I P7 F UZ.tcoft&mmrfl'tbT F I^-y— 

:/;p±fcaBtt3ftTv>att»T, 4tSx-^a«^sic 

<¥fi£.7'-$'mmmm\zj:z>fflw<DTT\ &%.?-?m 
msB^©. 3^^©x-^a«»B*^tj'^— i?a 

iSI^^r lC*f LTte, ±127 F U 7.^—7 )l±lZfife 

>A-tl P7H^t©»*W«dt-iSFk:SI«K^3 
n&JlttCioTjgfiJcSn, -e©<fc5te, ^^-> 

A'-t I P7F^£©#jfcWff©|»£Si^H&SL«> 

[0 0 1 1] _tf2S?§4©BWte, IP7F^g*7tf 
— ^MgfTtt. ^aASB^&O, IP7 

f uxm^y is— Ac#ipsnTu-5 ip7H i/^^e 
geie-^T© i P7 Fi/x<hbx^$ti^^{c, a: 
■fete, abs^«±i2#«x-^a«^s^e»© i P7 f 

UXmfeyis— ASfl5iIgi!#£f$oT, IP7H1/X 

r&ffif$.-?z>z. tomtit- tiz. 

[0 0 12] 

^a«->x^A(covixi^Bj-rn«, ei 1 «•?-©— sus 

^^©S'X^A^fiK^Lfcfc©"?;^. cntdJ:!) 

*0T-^Hfy7fAH SSC^Xi'l' 
X^— ^aff^B6 (6-1, 6 — 2) teXU^-i^Z 
U7.T— ^afgg®3 (3—1, 3-2) #*ej§?§4± 

*o £ftK:<i:90iJ*.fcf, r^Xi'UXr-^HIgf 3 

n«. ^-n^T r wx^u-xx-^a«siB3=&-<r{c:tt7' 
$n-s^, ^ne.^JWT'n^^A^itfswx— 

#r^X^ l/7f- ^afS^B6*->5fe)SlfBtS$n?>!^ 
S*i*ofct)©T$>^). L^b^6. Kili©J:pic. 
<6j#^©/\- K l ?i7«^l:i0r.YX^^T-i' 
ai£S3 S#:^IE^«£ ! b©i:^$tafe«-&lC«. X 
iiOf -f Xi' l/Xf-i'IllSIfCli I P7FUX7&* 

tgi:. l t>a^ t $ n#7«c^o ^ ©T $> z> 
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xzux^-zmmmm m^-^mmmm) 6-1 

I P7 KWXioatJ&HflW KV'^t 1 -^ 

<h;£-pTI^£>. 10 
[0 0 13] CcT, Mfflf-fX^I/Xr- 
^aff 3 - 1 , 3-2(DrtgPl#^{CO^T, T-fX 

* i/xr-?ii8i3- 1 (D^nzmmvi-zmwr 

<t^-^ilffiSS 1 - 1 tfrt>ffif$.-Znfr*><DtfS.-?T 
Vi*. Hfc, f©T-^HIgf 1-1H ©:*->A- 
125&X-f y5F7, I P7 Kl^BttHaWM. MM^-^ 

®.?>-iLTfcmm 10—1, ^m'f—^mwsmm 1 1 - 

1, TCP/ I P:/cih=i;nii!l*«i 2— i*itf±fi; 
tM*«-f — y^—X^l 3— 1 £"£tr <fc 5 Jc LT#t 20 
fi£$nfcfe©<!:^t>TVi?). x-^fflmssi — 

i oiio-f, asfctt^awi^ x? ux±ttff»« 
2tc^0f?;#pJt$n^o ^©^-^afsg^l-l© 
•USSSO^-e, TCP/ I p^d h=ui,*JW«i 2- 

-^mfS^m3^. #fa^l/Xr-^IISi6i: 
©PbIT©^— ^®m*$iJPt-^<tgtgLT*3 0. OS I 
#88^7^ (Open Systemslnterconnection) (Ci5tt-g> 
h7>X#-hI, ^yh^-^Jf. 5 r -iS"J>^«*5 
«fctf$JSJi : &-&*. -f hcojfifgyo h^Jl/TC 30 

P (RFC 7 9 2) . UDP (RFC 7 6 8) *5<klXl 
P (RFC 7 9 1) Sr^tf. #>a®*3 «t^-^ 'J 
®CD^-^jt^«*S:«, TCP/I PyDh^Mt 
bf£gI*P<DI EEE8 0 2. 3. IEEE 8 0 

2. 4, S^^liFDD I (Fibre Distributed Data I 
nterface) &tzteZ\nZ tmm<D'&g;mmWtt 

9. «$©MT*oTt), TCP/ 

5. 

[0 0 14] —73. (SI— tflfifcCD^-YXi? l^X^-^a 40 
1^16-1, 6-2©rtg6^fi£tCO^T. Jff-f^i' 

ISil-lW, ■?-^@fa^Ml-2C9^flg(7)- 

OFFTt>r-i'S«#Lft5«i*iRfiisnTV^t) 
©T'&S. ^— ^iHf»Sl-2«*fc. JSIP^--/ 50 
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^ (%tm<DT FuxT—zfMzmm) 9; siw^-^ia 

*&TiW»S5 1 0-2. AflRfl!»(Rl 1- 

2. tcp/i p:/d ha^J^i 2-2fccfctfJd£ 
#»ttK >^-7x-7.gPl 3-2^tr«kpJcLTa 
jS$nT*5D> ^^->A*-tgS7.-1'^5 : -7-^ I P7 h* 1/ 
X|B1tiK^:8CD^DlC. ©IP J— ~7)\> 9 ^IStt £ tlT 

^2>&,&7 : -5>mmmw 1 - 1 t\zmt£-z>T^2>„ #x 
x^i/xx-^ait^ee-iTt. f-rx^vxf 
-^ii^i3- 1 tmm. icf-fXfi'XT-iS'i 

■5jc. ?-5'a«^i-2ict ) ©^->A*-i3:^X'r y 
iflgii-iictn p-^-^g^igtt^n^^-g- 

[0 0 15] £Ut. 5*Y X^P-X^-^ffifi^gSiJJ; 
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(57) [Abstract] 

[Object] To set an IP address easily and speedily in any 
data communications devices (including those following 
replacement) in which an IP address needs to be set from a 
specified data communications device. 
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[Means for Attaining the Object] When a specified data 
communications device 6-1 receives an IP address-requesting 
frame, to which a station number allocated to a data 
communications device 3-1 is attached, and which is from a data 
communications device 3-1 in which an IP address is as yet unset, 
including data communications devices that have been replaced, 
an IP address retrieved on the basis of this station number from 
a station IP table 9 is transmitted from the device 6-1 to the 
device 3-1 as an IP address-setting frame and then quickly set 
in an IP address storing medium 8. 

[Claims] 

[Claim 1] A method for data communications that is for data 
communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and in accordance with TCP/IP protocols, 
wherein station numbers serving as device identification 
numbers are permanently allocated to each of the plurality of 



data communications devices in advance, and the collateral 
relationships between the station numbers and IP addresses for 
all of the individual data communications devices are stored 
in advance in at least one specified data communications device, 
and in this state, an IP address-requesting frame, to which is 
attached a station number allocated to [one of] said data 
communications devices, is transmitted along the transmission 
line from each data communications device in which an IP address 
is as yet unset, including those data communications devices 
which have been replaced, from among these data communications 
devices excepting said specified data communications device, 
and an IP address stored to make a pair with said station number 
is retrieved in said specified data communications device which 
has received this IP address-requesting frame, after which an 
IP address-setting frame to which the IP address has been 
attached is transmitted via the transmission line to a data 
communications device which requests an IP address, whereby the 
IP address attached to the IP address-setting frame is set in 



the data communications device which requests an IP address as 
the personal IP address for this device, whereupon data 
communications are performed. 

[Claim 2] A data communications system designed to conduct 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and according to TCP/IP protocols, 

wherein at least one specified data communications device 
from among a plurality of data communications devices, to which 
permanently set station numbers serving as device 
identification numbers are allocated in advance, is provided 
with: 

an address table in which the relationships between 
the station numbers and IP addresses for all of the data 
communications devices are stored in advance; and 

a function for transmitting an IP address-setting 
frame, to which said IP address is attached, to a data 
communications device which requests an IP address after 



retrieving from said address table an IP address that is stored 
as a pair with the station number, when receiving an IP 
address-requesting frame, to which a station number is attached, 
from each data communications device in which an IP address is 
as yet unset, including those data communications devices which 
have been replaced; and 

each data communications device in which an IP address 
is as yet unset, including those data communications devices 
which have been replaced, from among these data communications 
devices excepting said specified data communications device is 
provided with: 

a function for setting the station number serving 
as the device identification number semi-permanently; 

a function for transmitting an IP address- 
requesting frame, to which this station number is attached, 
along the transmission line; and 

a function for receiving an IP address-setting 
frame transmitted from said specified data communications 



device, and setting the IP address attached to the IP 
address-setting frame as the personal IP address for this device, 
in response to said IP address-requesting frame. 

[Claim 3] A method for data communications for conducting 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and in accordance with TCP/IP protocols, 
wherein station numbers serving as device identification 
numbers are permanently allocated to and set in each of a 
plurality of data communications devices in advance, and the 
relationships between the station numbers and IP addresses for 
all of the data communications devices are stored in advance 
in at least one specified data communications device, and in 
this state, upon the successive retrieval of the IP addresses 
stored as a pair with the station numbers allocated to said data 
communications devices, IP address-setting frames, to which are 
attached an IP address, are transmitted via the transmission 
line to each data of the communications devices, including those 



data communications devices which have been replaced but 
excepting said specified data communications device, under the 
autonomous control of said specified data communications device, 
or under the control of said specified data communications 
device based on external operating instructions, whereby an IP 
address attached to an IP address-setting frame is set in each 
of data communications devices, including those data 
communications devices which have been replaced, as the 
personal IP address for this device, whereupon data 
communications are performed. 

[Claim 4 ] A data communications system designed to conduct 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and according to TCP/IP protocols, 

wherein at least one specified data communications device 
from among a plurality of data communications devices to which 
permanently set station numbers, serving as device 
identification numbers, are allocated in advance is provided 



with: 

an address table in which the relationships between 
the station numbers and IP addresses for all of the data 
communications devices are stored in advance; and 

a function for transmitting IP address-setting 
frames, to which are attached an IP address , to each of the data 
communication devices, including those data communications 
devices which have been replaced but excepting said specified 
data communications device, upon the successive retrieval of 
the IP addresses stored as a pair with the station numbers 
allocated to said data communications devices, under autonomous 
control or control based on external operating instructions; 
and 

wherein each of the data communications device, including 
those data communications devices which have been replaced but 
excepting said specified data communications device is provided 
with : 

a function in which the station number serving as 



the device identification number is semi-permanently set; and 

a function for receiving an IP address-setting 
frame transmitted from said specified data communications 
device and setting the IP address attached to the IP 
address-setting frame as the personal IP address for this 
device . 

[Claim 5] A method for data communications for conducting 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and in accordance with TCP/IP protocols, 
wherein station numbers serving as device identification 
numbers are permanently allocated to and set in each of a 
plurality of data communications devices in advance, and the 
relationships between the station numbers and IP addresses for 
all of the data communications devices are stored in advance 
in an address table in at least one specified data 
communications device, and in this state, the relationships 
between the station numbers and IP addresses, stored in said 
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address table for all of the data communications devices, are 
simultaneously transmitted to 

and set in each of the data communications devices, including 
those data communications devices which have been replaced but 
excepting said specified data communications device, under the 
autonomous control of said specified data communications device, 
or under the control of said specified data communications 
device based on external operating instructions, before data 
communications are performed. 

[Claim 6] A data communications system designed to conduct 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and according to TCP/IP protocols, 
wherein constituted at least one specified data 
communications device from among a plurality of data 
communications devices to which permanently set station numbers, 
serving as device identification numbers, are allocated in 
advance is provided with: 

11 



an address table in which the relationships between 
the station numbers and IP addresses for all of the data 
communications devices are stored in advance; and 

a function for simultaneously transmitting the 
collateral relationships between the station numbers and IP 
addresses, stored in said address table for all of the 
individual data communications devices, to each of the data 

s 

communications devices, including data communications devices 
which have been replaced but excepting said specified data 
communications device, under autonomous control or control 
based on external operating instructions; and 

wherein each of the data communications devices, 
including data communications devices which have been replaced 
but excepting said specified data communications device is 
provided with: 

a function in which the station number serving as 
the device identification number is semi-permanently set; and 

a function for receiving the address table 
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transmitted from said specified data communications device, and 
setting the address table in the device in question. 

[Claim 7] A method for data communications for conducting 
data communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
transmission line, and in accordance with TCP/IP protocols, 
wherein station numbers serving as device identification 
numbers are permanently allocated to and set in each of a 
plurality of data communications devices in advance, and the 
relationships between the station numbers and IP addresses for 
all of the individual data communications devices are stored 
in advance in at least one specified data communications device, 
and in this state, from each of the data communications devices 
in which an IP address is as yet unset, including data 
communications devices which have been replaced, from among 
data communications devices excepting said specified data 
communications device, an IP address-requesting frame, to which 
is attached a station number allocated to the data 
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communications device is transmitted along the transmission 
line, and said specified data communications device, upon 
reception of this IP address-requesting frame, retrieves IP 
address stored as a pair with said station number and transmits 
an IP address-setting frame to which the IP address has been 
attached via the transmission line to a data communications 
device which requests an IP address, whereby the IP address 
attached to the IP address-setting frame is set in the data 
communications device which requests an IP address as the 
personal IP address for this device, and immediately thereafter, 
or after waiting for a request for confirmation of receipt of 
the IP address-setting frame from said specified data 
communications device, a response frame is transmitted to said 
specified data communications device indicating that the IP 
address has been set, before data communications are performed. 

[Claim 8] A data communications system for conducting data 
communications between a plurality of data communications 
devices accommodated on a transmission line, via said 
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transmission line, and according to TCP/IP protocols, 

wherein at least one specified data communications device 
from among a plurality of data communications devices, to which 
permanently set station numbers, serving as device 
identification numbers, are allocated in advance is provided 
with: 

an address table in which the relationships between 
the station numbers and IP addresses for all of the data 
communications devices are stored in advance; 

a function for transmitting an IP address-setting 
frame, to which said IP address is attached, to a data 
communications device which requests an IP address after 
retrieving an IP address stored as a pair with the station number 
from said address table, upon receiving an IP address- 
requesting frame, to which said station number is attached, from 
each of the data communications devices in which an IP address, 
is as yet unset, including data communications devices which 
have been replaced; 
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a function for transmitting a request for 
confirmation of receipt of the IP address-setting frame to said 
data communications device which requests an IP address; and 

a function for receiving a response frame 
indicating that the IP address has been set, as a response to 
the request for confirmation of receipt of the IP address- 
setting frame; and 

wherein each of the data communications devices in which 
an IP address is as yet unset, including data communications 
devices which have been replaced, from among data 
communications devices excepting said specified data 
communications device is provided with: 

a function in which the station number serving as 
the device identification number is semi-permanently set; 

a function for transmitting an IP address- 
requesting frame, to which this station number is attached, 
along the transmission line; 

a function for setting the IP address attached to 
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the IP address-setting frame as the personal IP address for this 
device upon reception of an IP address-setting frame 
transmitted from said specified data communications device in 
response to said IP address-requesting frame; and 

a function for transmitting a response frame 
indicating that the IP address has been set immediately after 
the IP address is set, or after waiting for a request for 
confirmation of receipt of the IP address-setting frame from 
said specified data communications device. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Pertains] 
The present invention relates to a data communications 
system designed such that data communications are conducted 
between a plurality of data communications devices, via a 
transmission line, and according to TCP (Transmission Control 
Protocol) / IP (Internet Protocol) protocols, and more 
particularly to a method for data communications designed such 
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that, even when data communication devices have been replaced 
due to a hardware disorder or the like in original devices, data 
communications are conducted in a state in which an IP address 
from another data communications device is easily and speedily 
transferred to and set in such replaced data communications 
devices, and moreover relates to a data communications system 
to which such a method for data communications may be applied. 

[0002] 

[Prior Art] 

In general, when data communications are conducted between 
data communications devices, via a transmission line, in a data 
communications system employing TCP/IP protocols, each of these 
data communications devices must confirm in advance not only 
its own personal physical address and IP address, but also those 
of the data communications devices with which communications 
occur. In data communications according to TCP/IP protocols, 
an IP address is essential. However, the problem with such a 
data communications system is that every data communications 
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device is not limited to the same constitution, and some data 
communications devices are not equipped with an auxiliary 
storing function such as a magnetic disk. A personal physical 
address is set like hardware into a data communications device 
which is not equipped with an auxiliary storing function such 
as a magnetic disk (referred to simply as 'diskless data 
communication devices' hereinafter) , and so this physical 
address may be easily confirmed. However, a personal IP address 
must be transferred and set from another data communications 
device ( 'non-diskless data communications device' ) . The 
transferal and setting of an IP address into a diskless data 
communications device has, up to now, been performed in 
accordance with the internet communications protocol RARP 
(RFC903) system, and the method of transferring and setting an 
IP address in accordance therewith is explained below. 

[0003] Physical addresses and IP addresses for every 
individual data communications device (including non-diskless 
data communications devices) stored on a transmission line are 
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managed as table data in one of the non-diskless data 
communications devices stored on this transmission line. IP 
addresses for each of the diskless data communications devices 
must be transferred and set from the non-diskless data 
communications device equipped with the address table, but none 
of the diskless data communications devices knows which 
non-diskless data communications device is equipped with this 
address table, and hence an IP address-requesting frame, to 
which the personal physical address for a device has been 
attached, is transmitted along the transmission line in 
broadcast form from each of the diskless data communications 
devices. Thereby this IP address-requesting frame may be 
received by the non-diskless data communication device which 
is equipped with the address table. When this IP address- 
requesting frame is received, the address table in the non- 
diskless data communications device is searched, with the 
physical address attached to the IP address-requesting frame 
as the key, whereby the IP address stored in relation to this 
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physical address can be retrieved. The thus retrieved IP 
address is transmitted to the data communications device which 
requires an IP address as an IP address-setting frame, whereby 
the IP address may be set in the data communications device which 
requires an IP address. 

[0004] Japanese Laid-Open Patent Application H7-66809 can 
be cited as a further example of related technology up to this 
point. In this case, when the host name is unknown, the IP 
address is set in the diskless station automatically by the 
management station, and thus the host station is unable to 
recognize which control program or data can be transferred to 
which diskless station. 

[0005] 

[Problem to be Solved by the Invention] 

However, problems with IP address setting in accordance 
with the RARP system of the prior art arise when, for example, 
a diskless data communications device is replaced with one in 
normal working order due to some kind of breakdown or the like. 
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A physical address is set permanently, like hardware, as an 
inherent component of each data communication device, and as 
such, the free movement thereof is not permitted, and thus when 
the diskless data communications device is replaced, a 
discrepancy between the physical addresses before and after the 
replacement is unavoidable. In such a case, in order to render 
possible the setting of an IP address in the replacement 
diskless communications device, the collateral relationship 
between the physical addresses and IP addresses for the diskless 
data communications devices involved in this replacement must 
be updated to reflect the state following the replacement in 
the address table installed inside the non-diskless data 
communications device. However, updating the content of the 
table in this manner must be performed entirely by hand. 
Therefore a great deal of time is necessary for the update, and 
in the interim before the update is completed, data 
communications cannot be conducted in the diskless data 
communications devices involved in the replacement. 
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[0006] On the other hand, as opposed to the above, setting 
an IP address semi-permanently, like hardware, into a diskless 
data communications device has been considered. If a diskless 
data communications device is replaced, the IP address before 
the replacement may be set as is, like hardware, in the diskless 
data communications device following the replacement. However, 
when the IP address is stored like hardware in non-volatile 
memory, apparatus and update operations are necessary to update 
the content of the non-volatile memory, and particularly when 
a diskless data communications device itself is replaced, such 
update operations must be performed on site. Further, when the 
IP address is set by means of a semi-fixed switch, a 32-bit switch 
apparatus is necessary to set the IP address (32-bit data) , and 
this is undesirable from the point of view of the economization 
and miniaturization of the device. 

[0007] A first object of the present invention is to 
provide a method for data communications, and moreover a data 
communications system to which such a method for data 
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communications is applicable, in which, following a request for 
IP address setting from any data communications devices 
(including replacement devices) in need of IP address 
transferal and setting, an IP address is transferred from a 
specified data communications device and set into each of these 
request-making data communications devices easily and speedily, 
whereupon data communications may be performed. A second 
object of the present invention is to provide a method for data 
communications, and moreover a data communications system to 
which such a method for data communications is applicable, in 
which an IP address is transferred from the specified data 
communications device and set into any data communications 
devices, excepting the specified data communications device, 
easily and speedily, without the need for a request for IP 
address setting from these data communications devices, 
whereupon data communications may be performed. A third object 
of the present invention is to provide a method for data 
communications, and moreover a data communications system to 
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which such a method for data communications is applicable, which 
enables an IP address to be set in all data communications 
devices without being affected even by the occurrence of some 
kind of disorder in the specified data communications device, 
whereupon data communications may be conducted. A fourth 
object of the present invention is to provide, in addition to 
the first object, a method for data communications , and moreover 
a data communications system to which such a method for data 
communications is applicable, in which the setting of an IP 
address may be confirmed in the specified data communications 
device in a case where the IP address has been set by the 
specified data communications device in any data communications 
devices in need of IP address transferal and setting. 
[0008] 

[Means for Solving the Problem] 

The aforementioned first object is to be attained by means 
of a constitution in which station numbers serving as device 
identification numbers are permanently allocated to and set in 
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each of a plurality of data communications devices in advance, 
and the relationships between the station numbers and IP 
addresses for all of the individual data communications devices 
are stored in advance in at least one specified data 
communications device, and in this state, when an IP 
address-requesting frame from each of the data communication 
devices in which an IP address is as yet unset, including data 
communications devices which have been replaced, to which is 
attached^ a station number allocated to a data communications 
device, is received by the specified data communications device, 
an IP address-setting frame, to which an IP address has been 
attached, is transmitted from the specified data communications 
device to a data communications device which requests an IP 
address, or is to be attained by means of a system constitution 
for rendering this kind of IP address setting possible. 

[0009] The aforementioned second object is to be attained 
by means of a constitution in which station numbers serving as 
device identification numbers are permanently allocated to and 
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set in each of a plurality of data communications devices in 
advance, and the relationships between the station numbers and 
IP addresses for all of the individual data communications 
devices are stored in advance in at least one specified data 
communications device, and in this state, an IP address-setting 
frame, to which an IP address has been attached, is transmitted 
to each of data communications devices, including data 
communications devices which have been replaced but excepting 
said specified data communications device, under the autonomous 
control of said specified data communications device, or under 
the control of said specified data communications device based 
on external operating instructions, or is to be attained by 
means of a system constitution for rendering this kind of IP 
address setting possible. 

[0010] The aforementioned third object is to be attained 
by means of a constitution in which station numbers serving as 
device identification numbers are permanently allocated to and 
set in each of a plurality of data communications devices in 
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advance, and the relationships between the station numbers and 
IP addresses for all of the individual data communications 
devices are stored in advance in an address table in at least 
one specified data communications device, and in this state, 
the relationships between the station numbers and IP addresses, 
stored in the address table for all of the individual data 
communications devices, are simultaneously transmitted to and 
set in each of the data communications devices, including data 
communications devices which have been replaced but excepting 
said specified data communications device, under the autonomous 
control of the specified data communications device, or under 
the control of the specified data communications device based 
on external operating instructions, or is to be attained by 
means of a system constitution for rendering the setting of 
collateral relationships between station numbers and IP 
addresses in this manner possible. 

[0011] The aforementioned fourth object is to be attained 
by means of a constitution in which the IP address attached to 
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the IP address-setting frame from the specified data 
communications device is set in the data communications device 
which requests an IP address as the personal IP address for this 
device, and immediately thereafter, or after waiting for a 
request for confirmation of receipt of the IP address-setting 
frame from the specified data communications device, a response 
frame is transmitted to the specified data communications 
device indicating that the IP address has been set, or is to 
be attained by means of a system constitution for rendering 
confirmation of the setting of the IP address in this manner 
possible. 

[0012] 

[Best Mode for Carrying Out the Invention] 
Embodiments of the present invention will be explained 
below by means of Figs. 1 to 9. First, to explain the data 
communications system according to the present invention, Fig. 
1 shows a system constitution of one embodiment thereof. In 
this case, the data communications system is formed by a 
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plurality of non-diskless data communications devices 6 (6- 
1, 6-2) and diskless data communications devices 3 (3-1, 3- 
2) stored randomly along a transmission line 4. Accordingly, 
for example, if a case is envisioned in which different plants 
from each diskless data communications device 3 are to be 
controlled, a control program and control data corresponding 
to the plants in these diskless data communications devices 3 
become necessary, and the control program and control data must 
be transmitted from a non-diskless data communications device 
6 and stored in memory. However, as noted above, in a case where 
a diskless data communications device 3 is replaced for one in 
normal working order due to some kind of hardware disorder, an 
IP address cannot be set easily and speedily in the replacement 
diskless data communications device, yet in the case of the 
present invention, upon reinstallation of a station number 
serving as a device identification number which is permanently 
allocated to and set in each data communications device 3, 6 
in advance, a system constitution which is capable of easily 
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and speedily setting an IP address in a replacement diskless 
data communication device is attained by storing the 
collateral relationships between the station numbers and IP 
addresses for all of the data communications devices 3, 6 in 
the non-diskless data communications device 6-1 in advance. 

[0013] First, the internal constitution of the diskless 
data communications devices 3-1, 3-2, which have identical 
constitutions, will be explained with reference to that of 
diskless data communications device 3-1, the internal 
constitution of which may be more or less divided into a diskless 
host computer 2 and a data communications device 1-1. This data 
communications device 1-1 is further constituted so as to 
include a station number setting switch 7, an IP address storing 
medium 8, a control portion for assembling transmit data 10-1, 
a control portion for interpreting receive data 11-1, a TCP/IP 
protocols control portion 12-1, and a host computer interface 
portion 13-1. Of course one part of, or all of the functions 
of the data communications device 1-1 may be relieved by the 
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diskless host computer 2. Of the constitutional elements of 
this data communications device 1-1, the TCP/IP protocols 
control portion 12-1 functions to control data communications 
among other diskless data communications devices 3 or non- 
diskless data communications devices 6 stored on the 
transmission line 4, and comprises a transport layer, a network 
layer, a datalink layer, and a physical layer in an OSI (Open 
Systems Interconnection) reference model, and also comprises 
the internet communications protocols TCP (RFC792) , UDP 

(RFC7 68) and IP (RFC791) . The data send and receive system of 
the physical layer and the datalink layer may be an IEEE802.3 
or IEEE802.4 TCP/IP protocols-supporting standard or an FDDI 

(Fiber Distributed Data Interface), or any device having a 
similar send and receive system, even a non-standard system, 
as long as the TCP/IP protocols can be supported. 

[0014] Next, the internal constitution of the non- 
diskless data communications devices 6-1, 6-2, which have 
identical constitutions, will be explained with reference to 
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that of non-diskless data communications device 6-1, the 
internal constitution of which may be more or less divided into 
a host computer 5 and a data communications device 1-2. 
Similarly to data communications device 1-1 , one part of, or 
all of the functions of the data communications device 1-2 may 
be relieved by the host computer 5, but, as opposed to the 
diskless host computer 2, the host computer 5 is equipped with 
a function capable of saving data on a disk or in non-volatile 
memory or the like even when the power supply is OFF. The data 
communications device 1-2 is further constituted so as to 
comprise a station IP table (corresponding to the address table 
mentioned heretofore) 9, a control portion for assembling 
transmit data 10-2, a control portion for interpreting receive 
data 11-2, a TCP/IP protocols control portion 12-2, and a host 
computer interface portion 13-2, and differs from the data 
communications device 1-1 in that the station IP table 9 is 
provided instead of the station number setting switch 7 and the 
IP address storing medium 8. Similarly to diskless data 
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communication device 3-1, data communications among other 
diskless data communications devices 3 or non-diskless data 
communication devices 6 are also possible in the non-diskless 
data communications device 6-1. However, as explained below, 
when the station number setting switch 7 and the storing medium 
8 are also provided in the data communications device 1-2, and 
the station IP table 9 is also provided in data communications 
' device 1-1, a much more flexible system constitution may be 
achieved. 

[0015] A summary of the constitution of the diskless data 
communications devices 3 and the non-diskless data 
communications devices 6 was given above. Here, the operations 
of the data communications devices 1-1, 1-2 will be explained 
in detail. A station number for specifically identifying a 
diskless data communications device 3 is semi-permanently set 
in the station number setting switch (a semiconductor device 
such as an automatic switch, non-volatile memory or memory with 
a back-up power supply, or a magnetic storing device, or the 
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like) 7 in direct accordance with the present invention. If, 
for example, a total of eight diskless data communications 
devices and non-diskless data communications devices are stored 
on the transmission line 4, this station number can be set at 
a numerical value of 3 bits, and the station number is also set 
in similar fashion in the host computer 5 side of the non- 
diskless data communications devices 6. Further, for example, 
an IP address is transferred from the non-diskless data 
communications device (the specified data communications 
device) 6-1 to be stored and set in the IP address storing medium 
(memory or non-volatile memory, a magnetic storing device, or 
the like) 8. 

[0016] If a case is envisioned in which instructions for 
the transmission of an IP address-requesting frame are given 
to the control portion for assembling receive data 10-1 via the 
diskless host computer 2 and the host computer interface portion 
13-1, the control portion for assembling receive data 10-1 
downloads the station number from the station number setting 
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switch 7, and then instructs the TCP/IP protocols control 
portion 12-1 to transmit an IP address-requesting frame, to 
which this station number is attached. Thus the IP 
address-requesting frame is transmitted along the transmission 
line in broadcast form from the TCP/IP protocols control portion 
12-1. In the non-diskless data communications device (the 
specified data communications device) , the IP address- 
requesting frame may be received by the control portion for 
interpreting receive data 11-2 via the TCP/IP protocols control 
portion 12-2, and upon identification thereof as an IP 
address-requesting frame, an IP address is retrieved from the 
station IP table (a specific example of the content of this table 
is shown in Fig. 4) 9 via the control portion for interpreting 
receive data 11-2, using the received station number as a key, 
whereupon the control portion for assembling transmit data 10-2 
is instructed to transmit an IP address-setting frame. As a 
result, the retrieved IP address is attached with the received 
station number to an IP address-setting frame and, in this state, 
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is transmitted along the transmission line 4 from the TCP/IP 
protocols control portion 12-2, and then this IP address- 
setting frame passes through the TCP/IP protocols control 
portion 12-1 to be received by the control portion for 
interpreting receive data 11-1. Upon identification thereof 
as an IP address-setting frame via the control portion for 
interpreting receive data 11-1, the IP address is extracted from 
the frame as the personal IP address for this device, and then 
stored and set in the IP address storing medium 8. 

[0017] The setting of the IP addresses for the diskless 
data communications devices 3 is normally conducted as above, 
and the setting of the IP addresses for data communications 
devices which have been replaced (excluding the specified 
non-diskless data communications device 6-1) 3, 6 may be 
similarly conducted. In each of the replaced data 
communications devices 3, 6, the station number before 
replacement is set as is in the station number setting switch 
7, whereupon an IP address-requesting frame may be transmitted 
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in broadcast form from each of these data communications devices 
3, 6 along the transmission line 4. Also, rather than waiting 
for an IP address-requesting frame and then transmitting an IP 
address-setting frame from the non-diskless data 
communications device 6-1 , an IP address may be transmitted and 
set easily and speedily in each data communications device, 
including replaced data communications devices, without the 
need for an IP address setting request. That is, upon launch 
of the system, when an instruction is given in the disk- 
possessing data communications device 6-1 for the successive 
transmission of IP address-setting frames under the autonomous 
control of the host computer 5, or under the control of the host 
computer 5 based on external operating instructions by an 
operator, IP addresses are successively retrieved from the 
station IP table 9, using the station numbers in all of the data 
communications devices, including replaced data 
communications devices but excluding the non-diskless data 
communications device 6-1, allocated to those data 



communications devices, as a key, so that IP address-setting 
frames to which these IP addresses are attached may be 
transmitted to the control portion for assembling transmit data 
10-2, In a case where successive IP addresses are not 
transferred from the non-diskless data communications device 
6-1 and set into all of the data communications devices, 
including replaced data communications devices but excluding 
the non-diskless data communications device 6-1, but the whole 
content of station IP table 9 (one portion of the whole content 
also being possible) is transferred and set from the non- 
diskless data communications device 6-1 periodically or 
simultaneously as necessary under the autonomous control of the 
non-diskless data communications device 6-1, or on the basis 
of external operating instructions or a request from a data 
communications device other than the non-diskless data 
communications device 6-1, the non-diskless data 
communications device 6-1 proves readily responsive even upon 
experiencing some kind of disorder thereafter. Once the 
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content of the station IP table 9 has been transferred and set 
into each of the data communications devices, [these devices] 
are able to function thereafter as back-up specified data 
communications devices, and accordingly, if the non-diskless 
data communications device 6-1 is replaced, an IP address or 
the content of the station IP table 9 may also be set into the 
replacement non-diskless data communications device from 
another data communications device. Incidentally, in order to 
confirm in the specified data communications device that an IP 
address or the station IP table 9 has been transferred and set 
into each of the data communications devices, a response frame 
may be transmitted to the specified data communications device 
indicating that the IP address has been set immediately after 
the transferal and setting, or after waiting for a request for 
confirmation of receipt of the IP address-setting frame from 
the specified data communications device. 

[0018] Here, the IP address-requesting frame and the IP 
address-setting frame, the format in one example of which is 
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shown in Fig. 5, will be explained. As shown in the figure, 
[the frames] have a constitution wherein an IP header and a UDP 
(User Datagram Protocol) header or the like is attached, and 
different headers such as Ethernet, IEEE802.4, or FDDI are 
attached to the frames that are actually transmitted along the 
transmission line 4. Fig. 6 and Fig. 7 respectively illustrate 
a constitutional example of the IP header defined by the IP 
protocol and a constitutional example of the UDP header defined 
by the UDP protocol. Incidentally, the full names or the 
meanings of the various symbols in the figures are: 
VER: Version 

IHL: Internet Header Length 
TOS: Type of Service 
TL: Total length 
ID: Identification 
FL: Flags 

FO: Flagment Offset 
TTL: Time to Live 
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PROT: Protocol 

HC: Header Checksum 

SOURCE: Source Address 

DEST: Destination Address 

OPT: Option 

PAD: Padding 

SRC: Source Port 

LEN: Length 

CHK: Checksum. 

[0019] When an IP address-requesting frame is transmitted 
along the transmission line 4, a value of DEST (the transmission 
destination of the IP address) inside the IP header is 
transmitted as a broadcast assigned value, and an IP 
address-setting frame is transmitted along the transmission 
line 4 under similar circumstances. Further , a value of DEST 
(the destination port number) inside the UDP header is set as 
a frame classification identification number, defined in 
advance in respect of each IP address-requesting frame and IP 
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address-setting frame. In any case, since the DEST value 
included in the UDP header inside the frame received in the 
TCP/IP protocol control portions 12-1, 12-2 is a frame 
classification identification number for the IP address- 
requesting frames or the IP address-setting frames, the DATA 
portion (the DATA portion shown in Fig. 5) inside the frame is 
transferred to the control portions for interpreting receive 
data 11-1, 11-2. The constitution of the format in one example 
of the DATA portions in each of the IP address-requesting frame 
and IP address-setting frame is shown in Fig. 8. As shown in 
the figure, [the DATA portion] is constituted by a command field, 
a command parameter 1 field, a command parameter 2 field, and 
an optional DATA field or the like, and in Fig. 9, a concrete 
example, and the content denoting the meaning thereof, of the 
command field value (hereafter referred to as ^command value' ) , 
the command parameter 1 field value (hereafter referred to as 
* command parameter value 1' ) , and the command parameter 2 field 
value (hereafter referred to as 'command parameter value 2' ) 
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is shown. Basically, when an IP address-requesting frame, to 
which is attached a station number, is received in the specified 
data communications device, and an IP address-setting frame, 
to which is attached a station number and an IP address, is 
transmitted in response thereto and received in the data 
communications device having a station number which matched the 
[attached] station number, that is, the data communications 
device requiring an IP address, this IP address is set as the 
personal IP address of this device. 

[0020] A case in which the whole content of the station 
IP table 9 is simultaneously transferred to and set in all of 
the data communications devices, including replaced data 
communications devices, from the non-diskless data 
communications device 6-1, under autonomous control by the 
non-diskless data communications device 6-1 will be explained 
below by means of Fig. 1. When a transmit instruction from the 
host computer 5 indicating the above is given to the control 
portion for assembling transmit data 10-2 via the host computer 
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interface portion 13-2 inside the data communications device 
1-2, then, under the control of the control portion for 
assembling transmit data 10-2 on the basis of this instruction, 
the whole content of the station IP table 9 is downloaded into 
the control portion for assembling transmit data 10-2 and then 
assembled as prescribed, after which the transmit instruction 
is performed from the control portion for assembling transmit 
data 10-2 to the TCP/IP protocols control portion 12-2. As 
illustrated in Fig. 9, the command value at the time of this 
assembly is set at 3, and the whole content of the station IP 
table 9 is set in the optional DATA field shown in Fig. 8. The 
whole content of the station IP table is transmitted 
simultaneously from the TCP/IP protocols control portion 12-2 
to all of the data communications devices including replaced 
data communications devices. Then, when this content is 
received in the TCP/IP protocols control section 12-1 of the 
diskless data communications device 3-1, for example, out of 
all the data communications devices including replaced data 
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communications devices, [the content] is transferred to the 
control portion for interpreting receive data 11-1, and based 
on this command value of 3, the content inside the optional DATA 
field is transferred from the control portion for interpreting 
receive data 11-1 and stored on an IP table (not shown) . 

[0021] Next, the constitution and operation of one example 
of the control portion for assembling transmit data 10 (10- 
1, 10-2) will be explained in detail below according to Figs. 
1 and 2 . Firstly, in a case where an IP address-requesting frame 
is transmitted from the data communications device 1-1 along 
the transmission line 4, a reset control portion 22 inside the 
control portion for assembling transmit data 10-1 instructs a 
data assembly portion 23 to transmit the IP address-requesting 
frame when the power supply of the data communications device 
1-1 is set to ON or a transmit instruction is given from the 
host computer interface portion 13-1 concerning the IP 
address-requesting frame. The data assembly portion 23 
downloads a station number on the basis of this instruction from 
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the station number setting switch 7 via a control portion for 
downloading station numbers 21, then assembles the DATA portion 
(Fig. 8) of the IP address-requesting frame and instructs a 
TCP/IP protocols transmission interface portion 24 to transmit 
the IP address-requesting frame. On the basis of this 
instruction, the transmission of the IP address-requesting 
frame onto the transmission line 4 is executed from the TCP/IP 
protocols transmission interface portion 24 via the TCP/IP 
protocols control portion 12-1. 

[0022] When the classification of the received frame is 
identified as an IP address-requesting frame in the control 
portion for interpreting receive data 11-2 inside the data 
communications device 1-2 , a receive data interpreting 
interface portion 25 inside the control portion for assembling 
transmit data 10-2 instructs the data assembly portion 23 to 
transmit an IP address-setting frame on the basis of a transmit 
instruction concerning the IP address-setting frame, 
accompanied by a station number, from the control portion for 
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interpreting receive data 11-2. On the basis of this 
instruction, an IP address corresponding to this station number, 
retrieved from the station IP table 9 via a station IP table 
retrieval portion 26, using the station number as a key, is 
downloaded into the data assembly portion 23, which then 
assembles the DATA portion (Fig. 8) of the IP address-setting 
frame, whereupon the TCP/IP protocols transmission interface 
portion 24 is instructed to transmit the IP address-setting 
frame. On the basis of this. instruction, the transmission of 
the IP address-setting frame onto the transmission line 4 is 
executed from the TCP/IP protocols transmission interface 
portion 24 via the TCP/IP protocols control portion 12-2. As 
noted previously, instructions for the transmission of IP 
address-setting frames accompanied by a station number may also 
be given from the host computer 5 to the data assembly portion 
23, and, similarly to the above, the IP address-setting frames 
may be transmitted successively in this case also. 

[0023] Finally, the constitution and operation of one 
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example of the control portion for interpreting received data 
11 (11-1, 11-2) will be explained in detail below by means of 
Figs. 1 and 3. Firstly, in a case where an IP address-setting 
frame is received in the TCP/IP protocols control section 12-1 
in the data communications device 1-1, the DATA portion (Fig. 
8) thereof is transferred via a TCP/IP protocols reception 
interface portion 35 to a data interpreting portion 33. If the 
content of the command value in this DATA portion (Fig. 8) in 
the data interpreting portion 33 indicates. IP address setting, 
then a station number is downloaded from the station number 
setting switch 7 via the control portion for downloading station 
numbers 34 so as to be compared with and verified against the 
station number contained in the DATA portion. If, as a result 
of this comparison and verification, the station numbers match, 
the IP address contained in the DATA portion is stored and set 
in the IP address storing medium 8, via an IP address access 
control portion 31, as the personal IP address for this device. 
Further, in a case where an IP address-requesting frame is 
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received in the TCP/IP protocols control section 12-2 in the 
data communications device 1-2, the DATA portion (Fig. 8) 
thereof is transferred via the TCP/IP protocols reception 
interface portion 35 to the data interpreting portion 33. If 
the data interpreting portion 33 identifies the content of the 
command value in this DATA portion (Fig. 8) as an IP address 
request, the station number is extracted from the DATA portion 
(Fig. 8), whereupon an instruction is sent to the control 
portion for assembling transmit 10 via a transmit data assembly 
interface portion 32 to transmit the IP address-setting frame. 
Additionally, in each of the control portions for interpreting 
received data 11-1 and 11-2, in a case where an IP address read 
instruction is given from the host computer interface portions 
13-1, 13-2, an IP address is extracted from the IP address 
storing medium 8 via the IP address access control portion 31 
and transferred to the host computer interface portions 13- 
1, 13-2, and in a case where a frame received from the TCP/IP 
protocols control portions 12-1, 12-2 is neither an IP 



address-requesting frame nor an IP address-setting frame, the 
data therein is transferred to the host computer interface 
portions 13-1, 13-2. 
[0024] 

[Effects of the Invention] 

As described heretofore, in a case in accordance with claims 
1, 2, a method for data communications, and moreover a data 
communications system to which such a method for data 
communications is applicable, may be obtained in which a 
specified data communications device, after waiting for an IP 
address setting request from any data communications devices 
(including those following replacement) into which an IP 
address needs to be transferred and set, transmits and sets an 
IP address into each of these request-making data 
communications devices easily and speedily, whereupon data 
communications can be performed. In a case in accordance with 
claims 3, 4, a method for data communications, and moreover a 
data communications system to which such a method for data 
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communications is applicable, may be obtained in which an IP 
address is transferred from the specified data communications 
device and set into any data communications devices, excepting 
the specified data communications device, easily and speedily, 
without the need for a request for IP address setting from these 
data communications devices, whereupon data communications can 
be performed. In a case in accordance with claims 5, 6, a method 
for data communications, and moreover a data communications 
system to which such a method for data communications is 
applicable, may be obtained in which IP addresses may be set 
in all data communications devices with no adverse effects even 
from the occurrence of some kind of disorder in the specified 
data communications device, whereupon data communications can 
be performed. Further, in a case in accordance with claims 7, 
8, in addition to that in accordance with claims 1, 2, a method 
for data communications, and moreover a data communications 
system to which such a method for data communications is 
applicable, may be obtained in which the setting of an IP address 
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may be confirmed in the specified data communications device 
in a case where the IP address has been set by the specified 
data communications device in any data communications devices 
in need of IP address transferal and setting. 
[Brief Description of the Drawings] 

Fig. 1 is a view showing the system constitution of one 
embodiment of the data communications system in accordance with 
the present invention. 

Fig. 2 is a view showing the constitution of one example 
of a control portion for assembling transmit data, within a 
diskless/non-diskless data communications device, as a 
constitutional element of this system. 

Fig. 3 is a view showing the constitution in one example 
of a control portion for interpreting receive data, within a 
diskless/non-diskless data communications device, as a 
constitutional element of this same system. 

Fig. 4 is a view showing a concrete example of the content 
of an IP table in accordance with the present invention. 
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Fig. 5 is a view showing the format in one example of each 
of an IP address-requesting frame and an IP address-setting 
frame. 

Fig. 6 is a view showing a constitutional example of an 
IP header defined by the IP protocol. 

Fig. 7 is a view showing a constitutional example of a UDP 
header defined by the UDP protocol. 

Fig. 8 is a view showing the constitution of the format 
in one example of the DATA portions in each of the IP 
address-requesting frame and an IP address-setting frame. 

Fig. 9 is a view showing a concrete example, and the content 
denoting the meaning thereof, of the DATA portion. 

[Explanations of Numbers] 
1-1, 1-2: data communications device; 
2: diskless host computer; 

3-1, 3-2: diskless data communications device; 
4: transmission line; 
5: host computer; 
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6-1, 6-2: non-diskless data communications device; 
7: station number setting switch; 
8: IP address storing medium; 
9: station IP table; 

10- 1, 10-2: control portion for assembling transmit data; 

11- 1, 11-2: control portion for interpreting receive data; 

12- 1, 12-2: TCP/IP protocols control portion; 

13- 1, 13-2: host computer interface portion. 

FIGURES 
FIG . 1 

5: HOST COMPUTER 

13-2: HOST COMPUTER INTERFACE PORTION 
9: STATION IP TABLE 

11- 2: CONTROL PORTION FOR INTERPRETING RECEIVE DATA 
10-2: CONTROL PORTION FOR ASSEMBLING TRANSMIT DATA 

12- 2: TCP/IP PROTOCOLS CONTROL PORTION 
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I- 1: DATA COMMUNICATIONS DEVICE 
2: DISKLESS HOST COMPUTER 

13-1: HOST COMPUTER INTERFACE PORTION 

8: IP ADDRESS STORING MEDIUM 

7: STATION NUMBER SETTING SWITCH 

II- 1: CONTROL PORTION FOR INTERPRETING RECEIVE DATA 
10-1: CONTROL PORTION FOR ASSEMBLING TRANSMIT DATA 
12-1: TCP/IP PROTOCOLS CONTROL PORTION 

4: TRANSMISSION LINE 

FIG. 2 

5: HOST COMPUTER 

13: HOST COMPUTER INTERFACE PORTION 

11: CONTROL PORTION FOR INTERPRETING RECEIVE DATA 
25: RECEIVE DATA INTERPRETING INTERFACE PORTION 
23: DATA ASSEMBLY PORTION 
26: STATION IP TABLE RETRIEVAL PORTION 

24: TCP/IP PROTOCOLS TRANSMISSION INTERFACE PORTION 
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12: TCP/IP PROTOCOLS CONTROL SECTION 
22: RESET CONTROL PORTION 

21: CONTROL PORTION FOR DOWNLOADING STATION NUMBERS 
7: STATION NUMBER SETTING SWITCH 
FIG. 3 

5: HOST COMPUTER 

13: HOST COMPUTER INTERFACE PORTION 
8: IP ADDRESS STORING MEDIUM 
31: IP ADDRESS ACCESS CONTROL PORTION 
33: DATA INTERPRETING PORTION 

35: TCP/IP PROTOCOLS RECEPTION INTERFACE PORTION 

12: TCP/IP PROTOCOLS CONTROL PORTION 

32: TRANSMIT DATA ASSEMBLY INTERFACE PORTION 

34: CONTROL [PORTION] FOR DOWNLOADING STATION NUMBERS 

10: CONTROL PORTION FOR ASSEMBLING TRANSMIT DATA 

7: STATION NUMBER SETTING SWITCH 

FIG. 4 

STATION IP TABLE 
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STATION NUMBER 

IP ADDRESS 

FIG. 5 

IP HEADER 

UDP HEADER 

FIG. 6 

IP HEADER 

FIG. 7 

UDP HEADER 

FIG. 8 

DATA PORTION FORMAT 
COMMAND 

COMMAND PARAMETER 1 
COMMAND PARAMETER 2 
OPTIONAL DATA 
FIG. 9 

COMMAND TABLE 
COMMAND VALUE 



COMMAND PARAMETER VALUE 

STATION NUMBER 

STATION NUMBER 

CREATE STATION IP TABLE 

COMMAN PARAMETER VALUE 2 

IP ADDRESS 

DENOTED MEANING 
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SET IP ADDRESS 

CREATE STATION IP TABLE 
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